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Lagrangian Atmospheric Dose Assessment System (LADAS) @ KAERI

Fukushima Daiichi 
nuclear disaster

North Korea’s 
nuclear test

(Hypothetic) 
Volcanic eruption

Application of LADAS model
LADAS (2006)
ü KAERI’s own ATDM

ü global / regional / (local) scale

ü fast calculation (MPI)

ü use KMA’s NWP data

ü ATDM in RAPS-K

LADAS-Volcanic Ash (2015) 
ü derivative of LADAS (VATDM)

ü based on LADAS-regional

ü fast calculation (simple physics)

ü (default) VATDM in VDRS
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Common features
ü Governmental Use Only

(not opened to public)

ü Web based GUI

ü Real-time NWP data (KMA)

ü Provide countermeasures

ü Scenario development à
Training program (feedback)

ü Almost get ready for operation

Introduction: Emergency Response Systems utilizing LADAS model

Radiological Accident Preparedness System in Korea

Volcanic Disaster Response System (VDRS)

LADAS in RAPS-K
ü Operation by KAERI (nuclear accident)

ü Global / Regional (East Asia) / (Local)

ü Related governmental agencies  (User Group)

ü LADAS à Dose calculation 

ü Employ HPC for fast calculation

LADAS-VA in VDRS
ü Operation by MOIS (volcanic eruption)

ü Regional (Far East Asia)

ü Public officers in MOIS / local governments

ü LADAS-VA à fallout ash / PM10 / airway

ü Use virtual calculation server (docker image)
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ü Atmospheric dispersion

ü Oceanic dispersion

ü Dose calculation

RAPS-K home Radiological Accident Preparedness System in Korea (prototype)

Use HPC for
fast calculation



Kihyun Park, Byung-Il Min, Sora Kim, and Kyung-Suk Suh
Korea Atomic Energy Research Institute (KAERI), Republic of Korea, khpark77@kaeri.re.kr

Utilization of the LADAS model within 
Emergency Response Systems in Korea

EGU2018-6154

4/12

result download 

sampling sites: major cities 

East Asia
(regional) 

global
NPP DB

LADAS results

ü Radionuclides (particle/noble gas)
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Dose calculation module
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Total effective dose Short-term dose Long-term dose 

ü Based on LADAS (atmospheric dispersion) results
ü Use Korea-specific input parameters
ü Food chain model (terrestrial/aquatic)

7 days

1 year 50 years
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Real-time NWP data receiving via 
KREONET for RAPS-K operation

Korea Research Environment Open NETwork : backbone network

domestic    global

200G

200G KREONET

ü KREONET backbone: private/internal network
with 1~100G (max 200G)

ü KISTI to KAERI: 1G private/exclusive use

Seoul Seoul to Daejeon Daejeon

15 countries, 10G/100G

Well constructed fast infrastructure
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North Korea’s
6th nuclear test

RUX58 (IMS stn.) 

East Sea & Japan
(aircraft detection)

time & location (KMA)            
- 2017-09-03 12:29 KST  
- near Punggye-ri NTS   

(41.302°N, 129.080°E)

Xe-133 emission scenario
- immediate emission
- 72h continuous release

possible detection site
- RUX58 station (surface)
- middle of East Sea & 

Akita in Japan (aircraft)
- undetectable in Korea

(not detected)
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Volcanic Disaster Response 
System (prototype)

VDRS home

status

notice

volcano information

eruption information

Real-time eruption 
information from
Tokyo VAAC & KMA
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Volcano DB

Volcanic ash dispersion forecast

ü LADAS-VA (default)
ü PUFF
ü FALL3D

Ash dispersion

map  chart  table

airway

PM10
fallout ash

result download 

Admin area

chart
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response manual

Analysis report overall damage estimation

damage prediction

damage in public health

ü overall
ü in airway
ü in agriculture
ü in public health
ü report
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